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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent a breakage of glue lines 
of steel cord layers forming a belt and a failure of the 
belt, when a pneumatic radial tire which comprises a belt 
formed by steel cord layers is used in a high-temperature and 
high- humidity region. 

SOLUTION: This pneumatic tire comprises a bead core, a 

carcass ply formed by a radial cord layer, a belt 4 formed by 
five steel cord layers, and a tread 1. The tread is made of 
either of natural rubber, styrene-butadiene rubber, 
polybutadiene rubber, or isoprene rubber, or made by blending 
the above. In a main groove 2 formed on the tread, at least 
the groove bottom is covered by a covering rubber layer 3 
made of butyl rubber. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]The bead core which this invention relates to the radial-ply tire 
containing air, and was especially provided in the bead part of the right-and-left couple, The 
carcass ply which was prolonged in both bead parts through both side parts from the crown 
part, was wound around this bead core, and was moored to the bead part and which consists 
of radial cord layers. It is related with the radial-ply tire containing air provided with the belt 
which has been arranged at the crown part radial direction outside of this carcass ply and 
which consists of steel cord layers, and the tread arranged at the radial direction outside of this 
belt. 
[0002] 

[Description of the Prior Art]ln the radial-ply tire containing air provided with the belt which 
consists of steel cord layers arranged at the conventional crown part radial direction outside of 
carcass ply. When used in the area of the degree of high-humidity/temperature, the glue line of 
the steel cord layer which forms the belt broke, and there was a fault of being easy to generate 
failure of a belt at an early stage. 
[0003] 

[Problem(s) to be Solved by the lnvention]Then, when used in the area of the degree of high- 
humidity/temperature, in order to prevent or control the belt failure which the glue line of a steel 
cord layer destroys and produces. Although the designing method which arranges the belt 
protective layer which becomes the radial direction outside of the belt which consists of steel 
cord layers from an organic fiber code layer is proposed conventionally, a belt becomes heavy 
structure and the fault that the cost and weight of a tire increase arises. 
[0004]. The purpose of this invention canceled the fault of the above conventional 
technologies, and have been arranged at the crown part radial direction outside of carcass ply. 
When the radial-ply tire containing air provided with the belt which consists of steel cord layers 
is used in the area of the degree of high-humidity/temperature, it is preventing or controlling 
the glue line of the steel cord layer which forms the belt breaking, and belt failure occurring at 
an early stage. 
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[0005] 

[Means for Solving the Problenn]To achieve the above objects, a pneumatic tire of this 
invention, A bead core provided in a bead part of a right-and-left couple, and carcass ply which 
was prolonged in both bead parts through both side parts from a crown part, was wound 
around this bead core, and was moored to a bead part and which consist of radial cord layers, 
In a pneumatic tire provided with a belt which has been arranged at the crown part radial 
direction outside of this carcass ply and which consists of steel cord layers, and a tread 
arranged at the radial direction outside of this belt, (1) This tread consists crude rubber, 
styrene butadiene rubber, polybutadiene rubber, or polyisoprene rubber of rubber which 
independent or is blended, (2) A major groove formed in this tread is a radial-ply tire containing 
air, wherein a groove bottom is covered with a covering rubber layer which comprises 
isobutylene isoprene rubber at least. 

[0006]ln a radial-ply tire containing air of this invention, an oxygen permeability coefficient of 
rubber which forms this tread is set to A, When an oxygen permeability coefficient of rubber 
which forms this groove bottom covering rubber layer is set to B, the depth of a major groove 
formed in this tread is set to D and this groove bottom covering rubber layer thickness is set to 
G, it is preferred that thickness G is 80 thru/or 120% of D-B/A. In a radial-ply tire containing air 
of this invention, a major groove formed in this tread. All of a groove bottom and a groove side 
wall of a major groove which a groove side wall may be covered with a rubber layer which 
consists of isobutylene isoprene rubber from a groove bottom to a half grade of a channel 
depth, and was formed in the surface of this tread and this tread of it may be covered with a 
rubber layer which consists of isobutylene isoprene rubber. 

[0007]Radial-ply tires containing air of this invention are the above composition, and especially 
(1) tread, A major groove which consisted of rubber which independent or is blended and was 
formed in (2) treads crude rubber, styrene butadiene rubber, polybutadiene rubber, or 
polyisoprene rubber. Since a groove bottom is covered with a covering rubber layer which 
comprises isobutylene isoprene rubber at least. Without increasing cost and weight of a tire, 
when used in an area of the degree of high-humidity/temperature, a radial-ply tire containing 
air excellent in belt durability prevented or controlled is obtained [ that a glue line of a steel 
cord layer which forms a belt breaks, and ]. According to an artificer's research result, when 
moisture, oxygen, etc. invaded from a groove bottom of a major groove formed in a tread when 
used in an area of the degree of high-humidity/temperature, and a glue line of a steel cord 
layer broke, it became clear that the endurance of a belt fell. In this invention, as mentioned 
above, since a groove bottom is covered at least a major groove formed in a tread with a 
covering rubber layer which comprises isobutylene isoprene rubber which oxygen cannot 
penetrate easily, even if it is used in an area of the degree of high-humidity/temperature, 
degradation of a glue line of a steel cord layer which forms a belt is controlled. 
[0008]ln a radial-ply tire containing air of this invention, an oxygen permeability coefficient of 
rubber which forms a tread is set to A as mentioned above. When an oxygen permeability 
coefficient of rubber which forms a groove bottom covering rubber layer is set to B, the depth 
of a major groove formed in a tread is set to D and groove bottom covering rubber layer 
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thickness is set to G, it is preferred tinat thickness G is 80 thru/or 120% of D-B/A. This is 
because time for oxygen to reach a glue line of a steel cord layer which forms a belt from a 
groove bottom of a major groove can be arranged with the almost same level as time to 
permeate from a tread surface and for oxygen reach a glue line of a steel cord layer. 
[0009] 

[Embodiment of the lnvention]Hereafter, the tire for passenger cars of Examples 1 thru/or 3 
and the tire for passenger cars of a conventional example according to this invention are 
explained with reference to drawings. Each size of a tire is 195/70R14. 
[0010] Drawing 1 is a meridian line cross section showing a part of crown part of the radial-ply 
tire containing air of Example 1 based on this invention. The bead core (graphic display 
abbreviation) by which the tire of Example 1 was provided in the bead part of the right-and-left 
couple, The carcass ply (graphic display abbreviation) which was prolonged in both bead parts 
through both side parts from the crown part, was wound around the bead core, and was 
moored to the bead part and which consists of radial cord layers. It is the radial-ply tire 
containing air provided with the belt 4 which has been arranged at the crown part radial 
direction outside of carcass ply and which consists of steel cord layers, and the tread 1 
arranged at the radial direction outside of the belt 4 for passenger cars. The groove bottom is 
covered with the covering rubber layer 3 which the major groove 2 which the tread 1 consisted 
of rubber which blends crude rubber and styrene butadiene rubber, and was formed in the 
tread 1 comprises from isobutylene isoprene rubber. The belt 4 is formed by the rubber 
covering steel cord layer which put the steel cord 5 in order in parallel mutually, and was 
covered with the coating rubber 6. The oxygen permeability coefficient A of the rubber which 
forms the tread 1 is 15, and the oxygen permeability coefficient B of the rubber which forms the 
groove bottom covering rubber layer 3 is 0.99, Since depth D of the major groove 2 formed in 
the tread 1 is 10 mm and thickness G of the groove bottom covering rubber layer 3 is 0.6 mm, 
thickness G is D-B/A=0.66mm 91%. 

[001 1]The major groove 2 by which the tire of Example 2 was formed in the tread 1, The 
groove side wall is covered with the groove bottom covering rubber layer 3 which consists of 
isobutylene isoprene rubber from a groove bottom to the half grade of a channel depth. And 
the oxygen permeability coefficient A of the rubber which forms the tread 1 is 1 7.7, Since the 
oxygen permeability coefficient B of the rubber which forms the groove bottom covering rubber 
layer 3 is 1.03, depth D of the major groove 2 formed in the tread 1 is 12 mm and thickness G 
of the groove bottom covering rubber layer 3 is 0.8 mm. Thickness G is almost the same as 
the tire of the above-mentioned Example 1 except for being D-B/A=0.70mm 114%. 
[0012]The tire of Example 3 is covered with the rubber layer 3 which all of the groove bottom 
and groove side wall of the major groove 2 formed in the surface of the tread 1 and the tread 1 
become from isobutylene isoprene rubber. And the oxygen permeability coefficient A of the 
rubber which forms the tread 1 is 13, depth D of the major groove 2 formed in the tread 1 is 8.2 
mm, and thickness G is almost the same as the tire of the above-mentioned Example 1 except 
for being D-B/A=0.62mm 104%. 

[0013]The major groove 2 by which the tire of the conventional example was formed in the 
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tread 1 is almost the same as the tire of the above-mentioned Example 2 except for the groove 
side wall from a groove bottom and a groove bottom to the half grade of a channel depth not 
being covered with the covering rubber layer 3 which comprises isobutylene isoprene rubber. 
[0014]About the tire of Example 2 and the tire of the above-mentioned conventional example 
according to above-mentioned this invention, the comparative study of degradation of a steel 
cord glue line was carried out. This comparative study investigates the destructive situation of 
a steel cord glue line after neglect for 60 days to the thermostat of 60 temperature and 100% 
of humidity. 

[0015]ln the result of the above-mentioned comparative study, destruction of the steel cord 
glue line was checked for the tire of the above-mentioned conventional example 100%, and, 
on the other hand, the steel cord glue line was destroyed 30% with the tire of the above- 
mentioned Example 2. 
[0016] 

[Effect of the lnvention]lt turns out that it is controlled that the glue line of the steel cord layer 
which forms the belt breaks, and belt failure occurs at an early stage, and it is excellent in belt 
durable performance when the pneumatic tire of the example based on this invention from the 
above-mentioned evaluation result is used in the area of the degree of high- 
humidity/temperature. 



[Translation done.] 
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